Mesenchymal stem cell-based developmental endothelial locus-1 gene therapy for acute lung injury induced by lipopolysaccharide in mice.
Studies have suggested that bone marrow-derived mesenchymal stem cells (MSCs) may be used as a tool for gene therapy. Developmental endothelial locus-1 (Del-1) is a critical factor for cell migration and infiltration via the inhibition of the function of a major leukocyte adhesion receptor LFA-1 which prevents leukocyte adhesion to the endothelium. In the present study, we hypothesized that MSC-based Del-1 gene therapy may have potential therapeutic applications for lipopolysaccharide (LPS)-induced lung injury. The MSCs in the present assay were isolated from 6 week-old male mice. In order to investigate the therapeutic effect of the Del-1 gene on LPS-induced ALI mice, a lentivirus vector containing the Del-1 gene was constructed and transduced into the MSCs. In the in vivo assay, we induced lung injury with LPS injection and treated mice with different groups of MSCs, and compared with groups treated with MSCs alone, we observed that the administration with MSCs carrying Del-1 (MSCs-Del1) markedly alleviated the LPS-induced lung injury. There were significant decreases in the number of neutrophils in bronchoalveolar lavage (BAL) and the serum levels of TNF-α and IL-6 in the Del-1-expressed MSC-treated mice. Furthermore, compared with MSCs treated alone, Del1-MSC-treated mice also exhibited low lung injury scores, high protein concentrations and myeloperoxidase activity. In conclusion, treatment with Del-1-expressed MSCs significantly decreases the severity of endotoxin-induced acute lung injury and the level of inflammatory cytokines in mice.